INTRODUCTION
The cooperative effort between humans and aquatic bivalve molluscs, results in precious gems, the pearls. With the turn of last century, the demand for pearls was fast increasing but its supplies from the existing fishing grounds had come to a naught owing to overexploitation and pollution. This led to the evolution of pearl culture technology. In artificial pearl culture, during post-operative care bivalves are exposed to water mixed with antibiotics to reduce the mortality rate of bivalves. It is a common practice in culture of bivalve and their larvae. The biochemical evaluation of bivalve is thus needed to indicate the effect of these antibiotics on the condition of the cell and its content due to altered internal milieu of the organism.
Carbohydrate is an important source of energy. Polysaccharides function to store the energy and form the structural components. Glycogen is the primary energy reserve in bivalves drives many physiological processes & can be utilized at anoxia, scarcity of food (Bayne 1976; Gabbot 1983; Bayne et al. 1985; Hummel et al. 1988 ) Glycogen is utilized mainly as the source of energy in different invertebrates (Stetten & Stetten, 1960; Dezwaan & Zandee,1972; Hummel et al. 1989 ) Glycogen have been used as an indicator of physiological conditions in mussels after the exposure to the different pollutants (Hemelraad et al. 1990 ). Due to the stresses there occurs depletion in this source followed by protein and lipid depots at the extremities.
Changes in the different bimolecular content due to stress induced by sublethal doses of the antibiotics or any other drug indicator is critical in the bivalves as measurement methods of growth and reproduction are inappropriate due to their relatively high longevity. Clarke (1975) noted a reduced level of glycogen in organisms caused due to pollutant stress. et al., (1977) found the reduction in glycogen level by affecting glycogenolysis, stating the similarity between hepatopancreas of bivalves and human liver in terms of glycogenolysis. Reddy et al., (1986) and Shah et al., (1998) also studied the glycogenolytic phenomenon during stress.
Mandal and Ghose (1970) observed the same effect in digestive gland of the snail, Achatina fulica due to calcium arsenate. Thurnberg and Manchester (1972) demarcated glycogen as an immediate source of energy when required. The biomolecules act as sensitive indicators of stress (Peter, 1973) . Glucose concentrations in mussel body fluid showed measurable increase in glucose concentration, when mussels were transferred to the laboratory due to the stress of transportation (Pekkarinen, et al., 1995) .
MATERIALS AND METHODS
The freshwater bivalves, L. corrianus & Parreysia cylindrica were acclimatized to laboratory conditions for 4 days prior to experimentation. During experimentation the L. corrianus & P. cylindrica showing apparent good health, were used for investigation. The animals were divided into five groups, two for acute and two for chronic exposures of trimethoprim and one group was maintained as control in each case.
a) Acute exposure to Trimethoprim:
The healthy bivalves, Lamellidens corrianus were exposed to acute treatment (LC50/2) of trimethoprim (174.80PPM) and Parreysia cylindrica (136.29PPM) up to 96 hours b) Chronic exposure to Trimethoprim:
The acclimatized L. corrianus were exposed to (LC50/10) concentration of trimethoprim (34.96 PPM) and to Parreysia cylindrica was (27.25 PPM) up to 21 days.
During exposure period, no special food was provided and the water with required concentration of antibiotic was changed daily in the experimental set and also from control. Control set was provided with dechlorinated water only without addition of any antibiotics.
After 24 and 96 hours of acute and after 7, 14 and 21 days of chronic exposure, the mantle, gill, foot, testis, ovary, digestive gland and the whole flesh was isolated, blotted to remove excess water and dried in oven at 80 0 C till constant weight was obtained. All tissues were ground separately into fine powdered form and glycogen contents were estimated.
Glycogen was estimated by Anthrone reagent method as given by Dezwaan and Zandee (1972) . Glucose was used as a standard and the amount of glycogen was calculated by multiplying the glucose value by the factor 0.927.
Determinations in triplicate were performed on one homogeneous sample of glycogen as well. The variations in the values for glycogen from different tissues (standard deviations as denoted in Table 1 &2)was proved statistically by computing a mean square for each part of the Table by pooling the standard deviations Significant difference in glycogen contents were computed at 0.001, 0.01& 0.05 level. Tables 1 to 2 indicate changes in glycogen level of different tissues of L. corrianus & P. cylindrica on acute and chronic exposure to trimethoprim. In case of L. corrianus the glycogen contents were reduced in foot, ovary, testis and digestive glands except gills. Gills showed the increase in glycogen content after acute and chronic exposures. The ovary showed high glycogenolytic activity (34.74 %) after acute treatment. The chronic exposures lead towards the high depletion in digestive gland (47.69 %), ovary (40.0%) the whole body (31.56 %) and testis (21.16%).
RESULTS AND DISCUSSION
In P. cylindrica there was initial increase in glycogen contents in mantle and gills after acute treatment but decrease after chronic treatment. The maximum glycogen level depletion occurred in ovary followed by testis and digestive gland. In ovary the content reduced after 21 days exposure was 67.39 % while the whole body, testis and digestive gland showed 59.99, 52.66 and 48.52% decrease respectively Changes in glycogen levels in different tissues after exposure to trimethoprim indicate metabolic changes and channelization of glycogen to different tissues. Digestive gland being a site of detoxification of toxicants, showed maximum depletion of glycogen. On the contrary the probable reason to increase glycogen content in mantle and gill initially, due to response against the external stimuli posed by the water rich in trimethoprim.
The change in biochemical composition is an indicator of stress of chemical or physical nature in the surrounding which mainly affects glycogen contents. The nature of reserve food is variable in bivalves. Some lamellibranchs are polysaccharide oriented (Martin and Goddard, 1966) while some amphineurans are lipid oriented (Giese, 1966) , cephalopods do not store the food as such (Giese, 1959; Chaige, 1993) .
| International
Glycogen level in whole animal has previously been studied (Walne and Mann, 1975; Robert et al., 1993; Almeida et al., 1997) . Different workers evaluated the glycogen content under stressful conditions (George et al., 1986; Langstone, 1986; Reddy et al., 1986; Bourgion and Risk, 1987; Langstone and Burt, 1991) . Glycogen plays a central role in providing energy for different physiological processes in many bivalves (Gabbott, 1975; Bayne, et al., 1977; Ruiz, et al., 1992; Mathieu and Lubet, 1993. Almeida et al., (1999) studied the biochemical composition of Crossostrea gigas and Ostrea edulis with respect to seasonal variations. Berthelin et al., (2000) studied the storage metabolism in Crossostrea gigas in relation to summer mortalities and reproductive cycle.
The artificial pearl culture is progressing very fastly to tackle a problem of sale demand ratio. During postoperative care bivalves used to expos to certain antibiotics. During which there are high chances of bivalve mortality. In culture, to reduce the mortality rate of larvae of bivalves and oysters, antibiotics are used. However, the side effects and toxic effects of antibiotics on these invertebrates are never studied.
In present study reflections of trimethoprim stress on glycogen levels of L. corrianus and P. cylindrica are studied.
The decrease in glycogen might be due to great breakdown of glycogen in the digestive gland subjected to glycogenolytic activity (Koundinya and Ramamurthi, 1979) as that of the liver of vertebrates (Kabeer et al., 1977) . Shah et al., (1998) also found a reduced level of glycogen in the digestive gland due to glycogenolysis in blood clam, Anadara rhombea, under TBTO exposure.
The oxygen depleted conditions reduced the glycogen contents due to inhibition of SDH activity Values are expressed as mg/100mg dry weight of tissue. ± indicates standard deviation of three independent replications. + or -indicates % variation over control. Significance: * P < 0.05; ** P < 0.01; *** P 0.001; NS = Non-significant. Significance: * P < 0.05; ** P < 0.01; *** P 0.001; NS = Non-significant. Navarro and Friedlander, 1975, Bhagyalakshmi 1981) . Same results obtained by Dezwaan and Zandee, in 1972 in case of Mytilus edulis due to the hypoxic conditions developed under stressed condition caused by the pollutants. Anaerobiosis suppresses LDH and SDH activity (Alam, 1984) and induces the glycogenolysis, reduces the aerobic metabolism due to pollutants.
According to Hochachka and Mustafa (1973) and De Zwaan, (1977) , lactate does not accumulate during anaerobic glycolysis in marine bivalves such as Crossostrea, Mytilus and Rangia. Instead of formation of lactate, phosphoenolpyruvate (PEP) undergo either degradation pathway out of four as: i) glucose-lactate pathway ii) glucose-opine pathway iii) glucosesuccinate pathway and iv) aspartate-succinate pathway (Hochachka and Somero, 1984; Livingstone, 1983) .
The depleted level of glycogen due to trimethoprim exposure showed the tremendous burden on the physiological actions leading towards the maximum use of energy to decipher the impact of antibiotics.
The results obtained in the present investigations are in accordance with the observations of different workers as a response to the stress; however, no literature is available on such action of antibiotics on invertebrates. L. corrianus upon exposure to trimethoprim (acute & chronic) showed the decrease in the level of glycogen except gill. The body reserves from different tissues of L. corrianus are channelized from one organ to other as per their requirement for energy or synthesis of certain compounds. Values are expressed as mg/100mg dry weight of tissue. ± indicates standard deviation of three independent replications. + or -indicates % variation over control. Significance: * P < 0.05; ** P < 0.01; *** P 0.001; NS = Non-significant
